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S U M M A R Y
T h i s  t h e s i s  d e s c r i b e s  i n v e s t i g a t i o n s  o n  l o w - v a l e n t  t a n t a l u m  a n d  n i o b i -
um hyd r i de  and  a1ky1  comp lexes ,  pa r t i cu la r l y  t he  d i cyc lopen tad ieny l  t an ta -
1 u m  h y d r i d e  o l e f i n  c o m p l e x e s  C p r T a ( H ) L  ( L  =  o l e f j n ) .  T h e s e  c o m p o u n d s ,  w h i c h
a re  pos tu la ted  i n  t he  hyd rogena t i on  o f  o l e f j ns  ca ta l yzed  by  Cp rTaH '  a re
read i l y  p repa red  i n  h igh  y ie lds  ' : ' " a  t he  reac t i on  o f  Cp rTaC l ,  w i t h  a l ky l
Gr i  gna rds  RMgX.  W i  t h  unsymmet r i  ca1  1y  subs t i  t u ted  o l  e f i  ns  two  i  somers  a re
p o s s i b l e ,  d e p e n d i n g  o n  t h e  o r i e n t a t i o n  o f  t h e s e  s u b s t i t u e n t s  r e l a t i v e  t o
t h e  h y d r i d e  l i g a n d .  T h e  G r i g n a r d  r e a c t i o n  p r e s e n t s  a n  e x c e l l e n t  p o s s i b i l i -
t y  t o  p repa re  t hese  i somers  sepa ra te l y .
Much  a t t en t j on  i s  pa id  t o  t he  reve rs ib ie  g -H  add ' i t i on -e j im ina t i on  p ro -
c e s s ,  a c c o r d i n g  t o  e q u i l i b r i u m  ( i ) .
CprTa(H)CnH Zn 3  CpZTaCnH2n+1
Apar t  f r om a  gene ra l  i n t roduc t i on ,  wh j ch  dea l s  w i t h  some  aspec ts  o f
t he  ca ta l y t i c  hyd rogena t j on  o f  o l e f i ns ,  p red i c t i ons  on  the  pos i t i on  o f
e q u i l i b r i u m  ( 1 ) ,  b a s e d  o n  t h e o r e t i c a l  c o n s i d e r a t i o n s ,  a r e  m a d e .
Chap te r  I I  desc r i bes  the  syn thes i s  o f  hyd r i de  o le f i n  comp lexes  o f
t a n t a l u m  a n d  n i o b i u m ,  f r o m  C p r M C l ,  a n d  G r i g n a r d s  R M g X .  T h e  l a s t  s t e p  o f
t he  reac t i on  p robab l y  p roceeds  u ía  a  s l e reospec i f j c  g -H  e l im ina t i on  o f  t he
monoa lky l  spec ies  CpzMCnH2n* l  t o  g i ve  CR,M(H)CnHrn .  Decompos i t i on  o f  n -
a l ky1  p roduc ts  i n i t i a l l y  l eads  to  endo  CprM(H)CnH2n  comp lexes  exc lus i ve l y ,
whe reas  i so -a i ky i s  p redominan t i y  g i ve  e ro  CO,M(H)CnHrn  comp lexes .  The  hy -
d r j de  o le f i n  comp lexes  a re  t he rma l l y  remarkab l y  s tab le ,  p robab l y  as  a  con -
sequence  o f  a  s t rong  i n te rac t i on  be tween  the  CprMH f ragmen t  and  the  o le f i n
(  I R ,  t  3 C  N M R )  .
I n  r e a c t i o n s  o f  h y d r i d e  o l e f i n  c o m p l e x e s  w j t h  e l e c t r o n  d o n o r s ,  ê . 9 .
PE t '  t he  o le f i n  i s  rep laced  by  t he  phosph ine  l i gand .  0n  the  o the r  hand ,
w j th  n -accep to r  l i gands  L  we  expec t  t he  f o rma t i on  o f  a l ky l  compounds ,
Indeed ,  endo  hyd r i de  o le f i n  comp lexes  a re  conve r ted  i n to  mono  n -a l ky1
compounds  CprMR.L  i n  t he  reac t j ons  w i th  unsa tu ra ted  subs t ra tes  such  as  ca r -
bon  monox ide  (Chap te r  I I I ) ,  i socyan ides  (Chap te r  IV ) ,  cyc looc ta te t raene
78
( 1 )
( C h a p t e r  V ) ,  o r g a r
o n "  ( L  =  C 0 ,  R ' N C
in  t he  comp lexes  (
The monoal  ky
p lexes  a  s t rong  b t
obse rved .
The  c rys ta l  :
coo rd i  na ted  CrH ,
g a n d  i s  p l a n a r .
f l o c n i  f p  t h p  I
c o o r d i n a t e d  1 i g a n ,
(endo )  hyd r i de  o1 ,
add i  t i  on -e l  i  m i  na t
The ero hydr
s e r v e d  o n l y  w i t h
o le f i n  i n to  t he  l ' 1
The  n i  ob i  um
cor respond i  ng  tan
b ium comp lexes  p r
e l i m i n a t i o n  e q u i l
h i ghe r  t he rma l  s t
d r i d e  o l e f i n  c o m p
In  Chap te r  V
formed.
( C h a p t e r  V ) ,  o r g a n i c  c y a n i d e s  a n d  c a r b o n  d j s u l f i d e  ( C h a p t e r  V I ) .  B o t h  " e n d -
on "  (L  =  C0 ,  R 'NC)  and  d ihap to  (L  =  C rH '  R 'CN)  coo rd ina t i on  o f  L  a r "e  f ound
i n  t h e  c o m p l e x e s  C p r M R . L .
The  monoa lky l  adduc ts  a re  a l l  t he rma l l y  ve ry  s tab le ;  i n  t hese  com-
p lexes  a  s t rong  back  dona t i on  f r om the  me ta l  t o  t he  r -accep to r  l i gand  i s
0DServeo .
The  c rys ta l  s t ruc tu re  o f  CRrTaCrHZ .CgHg  (Chap te r  V )  shows  a  d ihap to
coo rd ina ted  CrH ,  l i gand ;  remarkab l y  enough ,  t he  ca rbon  ske le ton  o f  t h i s  l i -
g a n d  i s  p l a n a r .
D e s p i t e  t h e  h r ' g h  t h e r m a l  s t a b i l i t y  o f  t h e  a l k y l  a d d u c t s ,  t h e  d i h a p t o
c o o r d i n a t e d  l i g a n d s  p a r t l y  d i s s o c i a t e  i n  s o l u t i o n  t o  g i v e  o n l y  t h e  o r i g i n a l
( e n d o )  h y d r i d e  o l e f i n  c o m p l e x e s ,  i l l u s t r a t i n g  t h e  r e v e r s i b i l i t y  o f  t h e  B - H
a d d i  t i o n - e l  i m i n a t i o n  D r o c e s s .
The  e ro  hyd r i de  o le f i n  comp lexes  a re  l ess  reac t i ve .  Reac t i ons  we re  ob -
s e r v e d  o n l y  w i t h  C 0  ( s u b s t i t u t i o n  o f  t h e  o l e f i n )  a n d  C S ,  ( i n s e r t i o n  o f  t h e
o l e f j n  i n t o  t h e  M - H  b o n d ,  y i e l d i n g  a n  i s o - a l k y 1  a d d u c t  o f  C S 2 ) .
The  n iob ium hyd r i de  o le f i n  comp lexes  a re  much  more  reac t i ve  t han  the
co r respond ing  tan ta lum de r i va t i ves ,  bu t  reac t i ons  o f  bo th  t an ta lum and  n io -
b ium comp lexes  p roceed  i n  a  s im j l a r  way .  Fo r  t he  s tudy  o f  t he  B -H  add j t i on -
e l im ina t i on  equ i1  i b r i um the  tan ta lum compounds  a re  f avou red  due  to  t he i r
h ighe r  t he rma l  s tab i l i t y .  I n  add i t i on ,  t he  syn thes i s  o f  endo  and  e ro  hy -
d r i de  o le f i n  comp lexes ,  respec t i  ve l y ,  i s  more  se lec t i  ve  f o r  t an ta l  um.
In  Chap te r  V I I  a  de ta i l ed  desc r i p t i on  i s  g i ven  o f  t he  expe r imen ts  pe r -
formed.
